the good in question (Meyerhoff and Liebe, 2008) . The treatment of protest responses is particularly important when the benef it aggregation issue is considered (Halstead et al., 1992) . Such protests may result in the underestimation of welfare measures (e.g. ChuanZhong et al., 2004; Hearne and Santos, 2005) or in overestimated results if all the status quo (SQ) responses are removed (e.g. Adamowicz et al., 1998 1 ). Therefore, a correct analysis of protest responses is required.
Protest responses have been widely debated in CV studies (Strazzera et al., 2003; Jorgensen et al., 1999, among others) , and it has been shown that their identification and treatment may have a significant influence on welfare estimates. Problems commonly encountered in CV applications related to protest responses might also be present in CEs. However, not much attention has been given to these issues yet in this literature (with the exception of Liebe, 2008 and 2009 ) and their effect on welfare estimates remains unexplored.
In addition to the different attribute combinations associated with certain changes in the good or services valued, CEs typically present another option to respondents that contains the current situation and a zero payment, denoted as the SQ option (Mercer and Snook, 2004; Hearne and Santos, 2005) . Protest responses may hide behind the selection of SQ options (Adamowicz et al., 1998; Hanley et al., 2006) . In recent years authors such as Meyerhoff and Liebe (2008) have dealt more explicitly with the topic of protest responses in CEs. In particular, Meyerhoff and Liebe (2008) employed a follow-up question with CEs and CVs to highlight protest beliefs among all the responses and assess whether the likelihood of protest responses differs across methodologies. They did not find clear differences between protest responses in the two methodologies. Moreover, other reasons that could be related to the choice of the SQ alternative are the perceived choice task complexity and an attitude toward the good (Meyerhoff and Liebe, 2009) . However, in the present work we are concerned with the identification and treatment of protest responses per se.
The novelty of the analysis that follows is that it is based on the treatment of protest responses used typically in CVs, distinguishing explicitly between protest and non-protest responses based on the prior selection of the SQ option. In this way, the indirect utility function and the associated welfare estimates are computed with and without protest responses. Therefore, this analysis allows for the assessment of the impact of protest responses not only on the welfare estimates but also on the estimated parameters of the indirect utility function.
In order to properly account for the effect of protest responses, a conservative approach to protests is employed initially, treating protest responses in the analysis as true zero respondents. In a second approach, protest responses are excluded from the empirical analysis, under the assumption that individuals who do not share the valuation scenario should not be taken into account when estimating welfare estimates (Freeman, 1986) , considering only the real zero answers. As far as we know, this is the first empirical application that explicitly deals with the treatment of protest responses per se in the context of CEs, following steps which are conventional in earlier studies conducted for CVs but are novel in CE studies. Previous studies by Meyerhoff and Liebe (2008) have dealt with protest beliefs in CEs, but they did not assess the sensitivity of welfare estimates and utility parameters of protest responses. Since this analysis follows the guidelines for dealing with protest in CVs, protest responses are identified among those individuals who always choose the SQ option, i.e. among those with a stated zero WTP in all choice occasions. This way to identify protest beliefs in CEs was indicated previously by Hanley et al. (2006) , although they did not conduct such an empirical application. Secondary objectives are concerned with the understanding of the importance that individuals assign to different management actions to protect emblematic areas, and specifically towards one of the most recently declared Spanish Biosphere Reserves. This paper is structured as follows. The next section reviews the previous literature linked to protest responses and their treatment. The CE model estimation is then presented in the f irst subsection of Material and Methods. The second subsection describes the case study area and the survey mechanism. The following section presents and compares the results for the whole sample with the results corrected for protest responses. Conclusions and some re- 
Analysis of protest responses
Protest respondents are those who oppose or do not approve of the survey mechanism and fail to respond the valuation question, giving either positive but invalid responses or allocating a non-true zero value to a product or service (Halstead et al., 1992) . The first concern with protest responses appears with respect to their identification. There is no protocol or theoretical criterion for classifying responses (Boyle and Bergstrom 1999) ; however, the classification of all zero bids must be carefully examined to differentiate between the legitimate zero and protest responses. Previous analyses have used a set of debriefing questions asked to those respondents who were unwilling to pay (Meyerhoff and Liebe, 2008; Loomis et al., 1996; Strazzera et al., 2003) . These procedures to include follow-up questions to determine valid/invalid responses have been considered in many valuation guidelines, including those by Department of Transport, Local Government and Regions (2002) . In this current analysis, employing statements as previously used in the relevant literature, real zero values and protest responses were also identified.
In these cited previous studies, there are differences in the statements presented to classify individuals and also in the criteria applied to identify protest responses. Some authors present follow-up statements to the full sample (such as Meyerhoff and Liebe, 2008) , seeking to distinguish not only protest responses related to zero WTP responses but also general protest beliefs in the full sample. By contrast, most previous CV studies only present statements to those individuals who are not willing to pay a given amount (Halstead et al., 1992; Loomis et al., 1996) . Furthermore, the criteria for classifying protests and true zero values vary considerably from one author to another, although there are some commonalities across studies. Halstead, Luloff and Stevens (1992) present four statements, including reasons for the rejection of the payment vehicle, the concept of paying for the good, the inability to afford payment and an open-ended question. Along the same lines, most authors include other reasons related to the value of the good, the feeling that others should pay for the program and the respondents' inability to afford the payment.
Once protesters have been identif ied, different treatments are applied to protest responses in CV literature. Generally, three main ways of dealing with protest zero bids have been used (Halstead et al., 1992) in the relevant literature. The first consists of eliminating them from the data set (Freeman, 1986; Mitchell and Carson, 1989) . The second includes protest bids in the data set and treats them as legitimate zero bids (Giraud et al., 2002) ; and the third assigns protest bidders mean WTP values based on their sociodemographic characteristics relative to the rest of the sample extrapolating mean sample WTP to the population as a whole (Walsh et al., 1984) .
Thus, as the literature shows, there are various ways of dealing with protest responses, but the most common application in CV is to delete these observations from the sample (see Adamowicz et al., 1998; Morrison et al., 2000) . However, Jorgensen and Syme (2000) consider that protest beliefs are representative of attitudes towards the valuation process and argue that the censoring of protest responses is unjustified. In the present application, we use CEs for the valuation of various management programs to be applied in a protected natural area, identifying protest responses among those participants who always choose the SQ alternative and differentiating them from real zero respondents. The argument is that the estimated WTP in CEs is a function of the various trade-offs among attributes (Louviere, 2001; McFadden, 2001 ). If we understand a protest answer as "refusal to trade one attribute for another", we may assume that individuals who always choose the SQ option are avoiding disclosure of their true WTP (Louviere, 2001 ).
Material and methods

Estimation of the CE data
CEs are consistent with utility maximization and demand theory (Bateman et al., 2002) . Respondents are asked to choose between different bundles of (environmental) goods, which are described in terms of their attributes or characteristics and their respective levels.
According to this framework, an individual i has a utility function (U ) of the form: Barrio and M. Loureiro / Forest Systems (2013) 22 (1), [94] [95] [96] [97] [98] [99] [100] [101] [102] [103] [104] [105] This indirect utility function can be described as a sum of two components: a deterministic part (V ) and a stochastic part (ε). The first element is a function of the attributes of the different management programs (X ) to be valued. β is a vector of parameters to be estimated. The stochastic element represents unobservable factors in individual choices independent of the deterministic part.
A person chooses the alternative k when u ik > u ij for all k ≠ j. Accordingly, with J choices, the probability of choice k is:
One of the main models used in previous papers to model choice behavior is the multinomial logit or conditional logit (CL). This is our baseline model. However, one of the assumptions of this model is that the error term is independently and identically distributed (IID). The non-fulfillment of IID implies violations in the independence of irrelevant alternatives (IIA) property. This property states that the ratio of choice probabilities between two alternatives in a choice set is unaffected by changes in that choice set. In order to test for IID/IIA violations, a Hausman-McFadden test was conducted 2 which involved the construction of a likelihood ratio test around different specif ications of the same model where alternative choices were excluded. A χ 2 value of 208.83 was computed for a conditional logit model when the alternative ''Option B'' was excluded from the choice set. This value exceeds the critical value (which from the Chi-squared table at 5% significance level with 5 degrees of freedom is 11.07). Therefore, the null hypothesis was rejected, providing evidence against the assumption of IIA.
When a violation of the IIA hypothesis is observed, more complex statistical models are necessary to relax the assumptions used. These include the multinomial probit model (MNP) (Chen and Cosslett, 1998; Hausman and Wise, 1978; Lusk and Schroeder, 2004) , the random parameters logit model (RPL) (Revelt and Train, 1998; Train, 1998; Train, 2003) , the nested logit model , and the heterogeneous extreme value logit model (Allenby and Ginter, 1995; Bhat, 1995; Lusk and Schoroeder, 2004) .
The estimation approach is based on an RPL model or mixed logit model. This model allows for heterogeneous preferences in the population. The probability of choice in the RPL model is thus given by:
where λ i is an individual-specific random disturbance of unobserved heterogeneity. Following Lusk and Schroeder (2004) , in general, the coefficient vector for individual i in the RPL is β i = β + σλ i , where β is the population mean, σ is the standard deviation of the marginal distribution of β, and λ i is a random term assumed to be normally distributed mean zero and unit standard deviation. When there was no prior belief about the sign of some coefficient, the normal distribution was chosen (Nunes et al., 2001) . If σ = 0, then the RPL results are equivalent to those from the CL model.
Data
In this study we analyze different management alternatives in the Eo, Oscos y Terras de Burón Biosphere Reserve in Spain. This Biosphere Reserve is an area located in the Northwest of the country, on the scenic Cantabrian coastline. In this reserve, the Eo River estuary is an internationally recognized wetland under the RAMSAR treaty and has sustainable development management plans. Livestock, forestry, and tourism are currently the area's main economic activities. Biosphere reserves are designed to bring together a broad range of agents to work co-operatively towards common objectives (UNESCO, 2005) . In total, there are 564 Biosphere reserves worldwide in 109 countries (UNESCO, 2010) .
The designation of a Reserve does not carry any legal implications in terms of protection, although
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where β indicates the coefficient vector, Σ denotes the estimated covariance matrix, and ƒ and s the full and reduced choice specifications respectively. This statistic follows a limiting chi-squared distribution with s degrees of freedom, where k is the number of attributes.
actions to integrate biodiversity conservation and economic development are expected. For policy purposes, the understanding of different interventions is relevant, given that policymakers need to ensure better integration of varying community interests. With this objective in mind, we designed a choice modeling survey that was administered to 453 individuals, 276 of whom live inside the Reserve and 177 in neighboring areas. The survey was conducted face to face between November 2008 and March 2009. The sample was restricted to individuals aged 18 and older and the number of surveys in each city and village was determined by proportional sampling weights.
The structure of this survey followed other previous protocols conducted with similar objectives. The first section collected participant's opinions about different social problems and asked whether they have visited the Reserve. Section Two provided participants with information about the Biosphere Reserve then asked information about the participant's degree of approval of this designation and poses various perception questions with respect to some of the management actions presented. Then, the different choice sets were presented, with each containing two alternative programs and the SQ option. We included an SQ option not only to differentiate between protest and nonprotest but also to assure that one of the options is in the respondent's currently feasible choice set in order to interpret the results in standard welfare economic terms (Hanley et al., 2001) . In choice modeling, most researchers include the alternative "do nothing" or SQ (Adamowicz et al., 1994; Adamowicz et al., 1997; Blamey et al., 2000; Hearne and Santos, 2005; Hanley et al., 2006) , although others do not (Mackenzie, 1993; Holmes et al., 1998) . Table 1 shows the different attributes, the description of the management alternatives or alternatives that described the election and the corresponding levels used in the valuation scenario. The various management alternatives contained: reforestation actions, river and salmon conservation actions, wolf recovery actions, heritage and architectural restoration actions, and finally the associated cost as an increase in the current income tax level.
These attributes and levels were designed following the guidelines of the Biosphere Reserve Council. In order to test the understanding of survey participants, a pretest was conducted on 40 participants, concluding that the survey in general and the attributes and levels, in particular, were understood by individuals. Furthermore, following previous CV literature, when the individuals selected the SQ option, follow-up 98 M. Barrio and M. Loureiro / Forest Systems (2013) questions were presented with statements to identify whether their no-votes were protests or real zeros. The set of statements presented were selected from the most common used in previous CV studies, including also an open-ended question recommended by some authors (Bateman et al., 2002) . Table 2 shows the f inal statements that allow us differentiate between true zero and protests response. Finally, the last part of the survey contained ethical and socio-economic questions about the characteristics of the respondent.
Results
A total of 453 completed questionnaires were collected with an overall response rate of 40.27%, which is quite acceptable given that no economic incentives were provided to participants. Furthermore, this could be related with the socio-demographic composition of the area of study, which is mainly rural, with a high percentage of elderly people with low levels of education.
Each individual responded to six choices 3 , collecting a total of 2718 observations for the entire sample. Surveys were conducted inside and outside the protected area, on a sample of the general population. 
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3 From all possible combinations of attributes, we obtain seventy-two (3 2 × 2 3 ) possible combinations. The final scenarios were constructed from an orthogonal main effects design, using SPSS 15.0. The design was blocked into two versions of the questionnaire. This is a typical mechanism used to reduce the number of choices (Adamowicz et al., 1998; Louviere et al., 2000) . where the attributes Forest, River and Patrimony represent recovery actions with different levels related to the corresponding natural and cultural capital; whereas Wolf indicates recovery actions to wolfsṕ opulations and Tax, the corresponding payment requested for each combination of attributes. All these attributes have been earlier defined in Table 1 and the error term follows a type I extreme error distribution. Table 4 presents the results for the baseline model CL and the RPL for the full sample. Based on the wide variety of responses towards the wolf preservation program and other immediate reactions obtained in the survey, we have assumed that the attribute Wolf follows a normal distribution. The standard deviation accommodates the presence of preference heterogeneity in the sample population, which specifically implies the existence of a non-constant effect of the attribute Wolf across respondents 4 . Following previous studies such as Layton and Brown (2000) , Revelt and Train (1998) or Lusk and Schroeder (2004) , the price coefficient is assumed to be fixed in the population.
The results for the full sample indicate that all the attributes except the River recovery actions are statistically significant in determining each participant's utility for the management programs assessed. The attributes Forest and Heritage, which represent recovery actions linked to better preservation of forests and the local architecture and heritage sites, have a 100
M. Barrio and M. Loureiro / Forest Systems (2013) Note: ***, **, * = Coefficients significantly different from zero at 0.1%; 1%; and 10% significance levels.
positive sign, while the coefficient corresponding to the required Tax payment and the Wolf management action carry negative ones, as expected. This implies that the presence of the former attributes increases utility, while the latter attributes decrease it in a statistically significant way. According to the magnitudes of the coefficients, the programs related to Wolf and Patrimony carry the strongest effects in the utility function, whereas Forest is the weakest.
Identification of protest responses
Protesters are identif ied using the statements in Table 2 . By employing these follow-up questions, we have identif ied different motivations behind the responses and we can thus classify as "protest responses" those individuals who were unwilling to pay more taxes because they considered that already paid enough and individuals who considered that they should not have to pay for programs of this type. Two classifications were attempted in order to investigate the scale of these protest responses. First, protest responses were treated as zero responses and included in the dataset. Second, protest responses were differentiated and excluded from the sample.
In the overall sample, we find that 53.9% of individuals chose SQ on at least one occasion, and 37.3% always chose SQ. The most important reason behind the protest responses is that participants consider that they are already paying enough taxes, while the true zeros are usually unable to afford to pay for the program. Taking into account these arguments, 33.1% of respondents are considered as protest responses. This percentage is in line with previous CV studies 5 . In the next section, we compare results according to the classification outlined.
Results per treatment of protests
The sample is reduced to 303 individuals when corrected for protest responses. Table 5 presents the results for the CL and RPL models corrected for protests. The first two columns show the results for CL and the last two for RPL. For the corrected sample the Wolf recovery program, although random, is not statistically significant. To compare these results with those from the full sample, we estimate the same models for the corrected sample. The correction of the sample for protest responses could explain the reduction in the heterogeneity, indicating that the standard deviation associated with the randomly distributed attribute (Wolf) is not statistically signif icant, so that all attributes should be entered as fixed. The rest of the attributes are positive and statistically signif icant, with the exception of the Tax attribute, which is negative, as expected.
A comparison of these results with those obtained above for the full sample (Table 4 ) reveals differences between the two sets of estimates that are mainly related to the significance levels of the River and Wolf attributes. Furthermore, the Heritage and Tax attributes maintain their signif icance levels and signs, while Forest increases its significance level from 1% to 0.1%. Although the models with the total and corrected samples cannot be compared with the AIC and BIC criterion because of different samples, an analysis of the overall statistical f it shows that the corrected models have a better adjusted R 2 , up from 6.5% to 13.8% for the CL model and from 6.6% to 19.8% for the RPL.
Attitudes towards protected areas have been analyzed previously in numerous studies (Lehmkuhl et al., 1988; Durrant and Shumway, 2004 and Kideghesho et al., 2007, among others) . Many negative attitudes are attributed to perceived impacts on livelihood, specifically damage to crops by protected animals or restrictions on hunting and fishing (Durrant and Shumway, 2004) . With respect to the attributes considered in this study, previous literature has shown that conservation measures for the wolf population can be a controversial topic. In fact, Karlsson and Sjöstrom (2007) f ind that favorable attitudes towards wolf conservation are positively associated with distance from the nearest wolf territory. Moreover, increments in wolf population give rise to livestock depredations that can erode public social tolerance for wolves and make long-term management more difficult. In this case study, this area is very sensitive to this topic, as wolf attacks are recorded every year. This could explain the negative attitude found in the full sample. However, Karlsson and Sjöström (2007) such as hunters or nature conservation groups, among others. Furthermore, the attribute River is associated with a type of fishing-based tourism that is rejected by most locals nowadays. However, the results change when the sample is corrected: it can be concluded that river and salmon actions are valued positively by respondents while the wolf preservation program is not significant. Therefore, the correct identification and analysis of protest responses also appears to be important in CE applications, especially when results are used to design management policies.
WTP Estimates
WTP estimates are computed with the formula shown in equation [5] (Table 6 ). The mean WTP for each attribute is estimated as the ratio of the coefficient associated with the attribute of interest over the Tax coefficient (see Hanemann and Kanninen, 1999) . Each of these ratios is understood as a price change associated with a unit increase in a given attribute:
When protest responses are excluded WTP estimates are not significantly different across the models. In fact, the confidence intervals of the estimates overlap. Only for the River attribute in the RPL model is there no overlap between the estimates for the two samples. On average, the respondents in the total sample are willing to pay €16.6 per year for rehabilitation and restoration programs on heritage sites; if protest responses are excluded the corresponding WTP is Subtle differences are observed with respect to WTP estimates for actions to be implemented in the Reserve depending on how protest responses are taken into account. However, the main differences are related to agreement or disagreement with the different management actions presented. Therefore, treating responses correctly seems to be really important in terms of results, specifically for understanding the attitudes towards the river and wolf protection actions.
Conclusions
In this research, we investigate the effects of protest responses on the results of a CE exercise and the sensitivity of the derived WTP estimates. We estimate CL and RPL models for samples with and without correction for protest responses. Protest responses are classified using follow-up questions as in CV methodology. The results show important qualitative differences between the two samples, indicating that the valuation of some attributes, such as the wolf protection program and river and salmon restoration actions, vary slightly in terms of statistical significance. These findings make sense in a geographical area where wolf protection and river fishing are controversial issues.
With respect to the empirical objectives at hand, we show the need to identify and deal with protest responses in CEs, given that the statistical model fit improves considerably, while the results from the management implications change considerably. Specifically, the utility of the river and salmon actions increases when the sample is corrected for protest responses. However if the full sample is considered for analysis the river attribute is not significant. Also, there are statistical differences between the two analyses in regard to the wolf protection program. Consequently, from a policy design viewpoint the implications of the way in which protest responses are treated are important.
In the context of CV, Halstead, Luloff and Stevens (1992) show that excluding protest responses may bias WTP results, but the direction of that bias is indeterminate a priori. However, most studies indicate that samples without protest bidders result in higher WTP estimates (Jakobsson and Dragun 2001) . The same result is found here, using CEs. Therefore, protest responses must be taken into account when estimating WTP, as they can provide a range of estimates that give more accurate results. Future research should therefore seek to identify and treat protest responses in the context of CEs.
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